RECYCLED POLYESTER KEY FOR NIKE

by local government reduced to 7.5% from the previous
25%), textile export recovered and investor regained
confidence in buying new machines. The sales began to
pick up again in the second half of the year.

Although the shortage of coal and power has relieved
and steel price began to drop back, the textile machin-
ery sector was still haunted by price hiking of coal,
power, oil and transportation. In the first three quar-
ters of 2011, the power price rose 15%. Under strong
competition on market, these costs are hardly offset
by increasing selling prices. Therefore, the economic
benefits of the sector grew slowly. In the January-Sep-
tember period, the sector produced a profit of CNY 1.5
billion, dropped slightly by 0.37% compared to same
period of 2010, with a profit rate of only 4.66%.

The textile machinery sector is highly concentrated in
Jiangsu, Zhejiang, Shandong provinces as well as Bei-
jing and Shanghai, which cover 80.73% of total sales.
China Textile Machinery Group Corporation earned a
sales revenue of CNY 4.83 billion, covering 18.96% of
the total, ranking the second place.

Recycled raw materials play a major role in the latest col-
lection of lightweight, performance sportswear jerseys
from Nike, many of which will be worn by several interna-
tional teams in competitions this summer.

The Nike Pro TurboSpeed suit is said to be the lightest,
fastest track uniform the company has ever built and is
made with approximately 82% recycled polyester fabric,
using an average of 13 recycled plastic bottles for each
uniform.

Based on wind tunnel data, it is said to be up to .023 sec-
onds faster over 100m than the previous track uniform
and will be used by athletes from the USA, Russia, Ger-
many, and China for international team competitions this
summer.

Elsewhere, at five ounces, the new Nike Hyper Elite Bas-
ketball Uniform is the company’s lightest jersey ever and
is made of approximately 96% polyester fabric derived
from recycled plastic bottles while the shorts are 100% re-
cycled polyester fabric. Nike said it uses an average of 22
recycled plastic bottles per uniform, which is reflective of
its commitment to environmentally-sustainable design.

“Today we've unveiled technology we believe has the
potential to change sports performance,” said Nike presi-
dent & CEO Mark Parker. “Nike has always been commit-
ted to bringing the best innovations to athletes at every
level and we’ve done that today in a powerful way.”

INTERTEXTILE OFFERS LATEST INDUS-

TRY INNOVATIONS & TRENDS

Focusing on China’s domestic market, Intertextile Shanghai
Home Textiles — Spring Edition, takes place next week from
29 February to 2 March 2012 on the new fairground at the
Shanghai World Expo Exhibition and Convention Centre. A
record number of participants are confirmed with nearly
300 exhibitors, a 19% increase as compared with last year’s
figures.

Among them are suppliers from Austria, China, Hong Kong,
Korea and Italy. For the first time, suppliers from Shaoxing
and Tongxiang will form into special pavilions showcasing
their regional expertise, alongside Haining and Yuhang pa-
vilions. Together, these exhibitors will present their latest
Spring / Summer collections of curtains, furniture and up-
holstery fabrics on 37,000 sqm of exhibition space.

This season a debut seminar programme presented by top
industry professionals, provides the latest innovations in sus-
tainable development and quality improvement. Among the
speakers and topics presented are:

- Resource Saving and Eco-friendly Solutions for Home Tex-
tiles by Mr Alex Tai, Chuen Choi, Senior Marketing & Techni-
cal Marketing Manager, East Asia, Textile Chemicals for BASF
(China) Company Ltd

- Home Textile Market Technical Requirement and Common
Quality Analysis by Mr Seeker He, Senior Technical Consul-
tant of softlines for SGS-CSTC Standards Technical Services
Co Ltd

- Botanic softness with Lenzing Modal by Ms Carls Susanne
and Ms Lucia Chen, Marketing Hometextile for Lenzing AG
and Lenzing Fibers (Shanghai) Co Ltd

In addition, the Spring fair will set up a unique interactive
Trend Introduction Tour where attendees can find home
textile and colour trends forecasted by China Home Textiles
Trends Research and Extension Atelier.

Intertextile Shanghai Home Textiles Spring is organised by
Messe Frankfurt (HK) Ltd, the Sub-Council of Textile Industry,
CCPIT and the China Home Textile Association (CHTA).
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57 companies assessed by SAM, among which were
three in the Gold Class, three in the Silver Class and
two including Teijin in the Bronze Class. Teijin also is
listed in the Dow Jones Sustainability World Index and
the Dow Jones Sustainability Asia Pacific Index.
Together with two subsidiaries of Asahi Group hold-
ings, Teijin recently launched what is says is the first
closed-loop recycling system in China for polyester
uniforms. In collaboration with Shandong Asahi Green
Source Hi-Tech Farm Co., Ltd. and Shandong Asahi
Green Source Milk Products Co., Ltd., both subsidiar-
ies of Asahi Group, Teijin is using its ‘Eco circle’ closed-
loop recycling system to chemically recycle uniforms
— a first for China.

The move marks a new milestone for Teijin which says
it is already working with more than 150 apparel and
sportswear manufacturers worldwide to develop and
manufacture products made from recyclable materi-
als, as well as to collect and recycle these products at
the end of their useful lives. These include well-known
brands such as Patagonia Inc., Henri Lloyd and Quiksil-
ver Europe. In China, Teijin has been collaborating with
Li Ning, the nation’s largest sports apparel brand, since
20009.

Teijin says that repeated recycling achieved with the
‘Eco Circle’ system significantly reduces both energy
consumption and carbon dioxide emissions compared
to conventional petroleum-based processes for poly-
ester production.

TURKEY'S ITM TEXPO EURASIA
AND HIGHTEX 2012 TO RAISE
CURTAIN THIS APRIL

To be held during April 21-24 in Istanbul, Turkey, the
fourth edition of the International Textile Machinery
Exhibition (ITM) will be joined with the yearly Texpo
Eurasia International Textile, Weaving, Yarn, Finishing,
Knitting, Hosiery Machines, Side Industries and Chemi-
cals Exhibition under the umbrella of "ITM Texpo Eur-
asia 2012". HIGHTEX 2012 Technical Textiles and Non-
wovens Exhibition and Istanbul Yarn Fair will also be
concurrently held

The ITM Texpo Eurasia 2012 Exhibition is expected to
be an exhibition visited by the Turkish textile manu-

facturers as well as visitors from the surrounding and
neighboring countries. They will see cotton and fiber
preparation, yarn preparation, yarn twisting, weaving
preparation and weaving, flat and circular knitting,
quilting, hosiery, embroidery, dyeing-printing-finishing
machineries, textile chemicals, laboratory equipment
and quality control systems, CAD- CAM- CIM applica-
tion and automation systems, machinery spare parts
and accessories at the exhibition

On the other hand, at HIGHTEX 2012, all related tech-
nology, raw material, chemicals and semi-products and
end-products related with technical textiles and non-
wovens will be presented.

The organizers say that previous ITM's were participat-
ed by exhibitors from the US, Germany, Austria, Brazil,
Belgium, the Czech Republic, China, Denmark, France,
Holland, India, the UK, Spain, Israel, Sweden, Switzer-
land, Italy, Iran, Japan, Korea, Luxembourg, Egypt, Pak-
istan, Singapore, Turkey, Greece and Taiwan. For this
year, more than 50,000 visitors, mainly coming from
Middle East countries as well as the Balkans and Afri-
can countries, are expected.

According to the organizers, Turkey continues to be
the location of interest in the international arena with
its potential, experience, know-how, qualified human

force, production capacity, quality, development in
RandD and PandD studies, etc.

CHINA - SALES OF TEXTILE MA-
CHINERY MAINTAINED GROWTH
IN 2011

In the first three quarters of 2011, the sales of textile
machinery and equipment amounted to CNY 29.95 bil-
lion, up 10.44% year-on-year. The textile machinery re-
alized a total profit of CNY 1.5 billion, down 0.37%. The
pre-tax profit stood at CNY 2.69 billion, up 6.26%. The
per-capita profit dropped moderately by 2.73% com-
pared to the same period of 2010.

The setbacks encountered during the operation of tex-
tile economy, especially textile trade disputes and tariff
barrier, have exerted negative effects on investors” con-
fidence. As a result, both production and sales of textile
machinery had declined. As trade disputes being solved
and export refund policy adjusted (export refund bore
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Although these support industries enjoy exemption from
paying duty on import of raw inputs for production and sci-
entific research, they are still in a fragile state as they need
to import about 80 percent of their raw material require-
ments from other countries.

This, he said is hindering the country’s economic growth, as
the country needs to spend billions of dollars for imports.
Hence, he urged the Government to implement appropri-
ate measures to support the country’s textile and garment
industry and to reduce its dependence on imports.

USE OF AZO DYES CAN HARM PAK

TEXTILE EXPORTS

Pakistani textile exporters have expressed concern that
use of banned Azo dyes in processing textiles and leather
items can endanger the brightening prospects of textile
exports to the European Union nations.

Azo dyes are usually used in colouring textiles and leath-
er, but some of these dyes have a tendency of emitting
aromatic amines that pose cancer threat.

Shabir Ahmed, Chairman of Pakistan Bedwear Exporters
Association (PBEA) revealed that several members have
complained regarding the use of banned Azo dyes by
some of the textile processing mills.

He informed that PBEA is planning to constitute an in-
quiry committee to identify such millers who are endan-
gering the country’s exports by utilising such dyes which
are banned across the globe, as though being low-priced
these are harmful to human health.

EU and several other developed nations have formed
laws restraining exposure to these harmful amines,
which means that Azo dyes emitting aromatic amines
cannot be used for dyeing textile and leather goods that
get into direct contact with skin, Mr. Ahmed said.

He cautioned that the use of Azo dyes is a serious issue
that needs to be addressed promptly before the same
being noticed by foreign buyers, as it may then cause an
irretrievable harm to the nation’s economy.

BANGLADESH TO BOOST SILK

YARN PRODUCTION

The Bangladesh Sericulture Board (BSB) is trying to
widen its sericulture programme in order to increase

silk yarn production in the country.

Speaking to fibre2fashion, Mr. Sunil Chandra Pal, Chair-
man of BSB, said, “The current demand for silk yarn in
the country is about 300 tons, whereas the local pro-
duction is only 50-60 tons.

Explaining the reason behind low production of silk
yarn in Bangladesh, he says, “The production costs and
market prices are not competitive. Hence, the sericul-
turists are not interested to produce silk.”

Briefing about the steps being taken to boost silk yarn
production, he avers, “Initially, we wish to increase the
production to a level where it can at least meet the lo-
cal demand. We are planning to expand our sericulture
programme throughout the country so that we can
motivate farmers to undertake silk production.”
“Currently, the price of imported silk yarn is increasing
and hence sericulturists have started showing interest
in producing silk yarn,” he reveals.

Informing about the role of silk industry in the coun-
try’s economy, the BSB Chairman says, “Currently,
around 600,000 people are engaged in the silk indus-
try, out of which there are 50,000 cultivators. The lo-
cally produced silk products are consumed only in the
local market. Most of the silk product manufacturers
do not produce any export items. The contribution of
the silk industry to the national economy is very mini-
mal because of the low production.”

TEIJIN NAMED ON SUSTAINABILITY

LIST

Teijin Limited has been named in the Bronze Class of
The Sustainability Yearbook, one of the world's best-
known corporate-sustainability publications issued by
the Swiss-based SAM Group.

Each year, the world's 2,500 largest companies in the
Dow Jones Global Total Stock Market Index are invited
to participate in SAM's Corporate Sustainability Assess-
ment. The Yearbook lists only the top 15% of the com-
panies in terms of economic, environmental and social
performance in each of 58 industrial sectors.

The 433 companies listed this year were ranked in three
classes — Gold, Silver and Bronze — along with separate
awards to sector leaders and sector movers. The Year-
book's chemical sector listed 17 companies out of the
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World Textile News

USDA PRESENTS WORLD COTTON
OUTLOOK FOR 2012/13

US Department of Agriculture’s (USDA) world cotton
outlook shows stocks rising in 2012/13 for the third con-
secutive season, largely as a result of continuing market
and policy repercussions from the record cotton prices of
early 2011.

World production for 2011/12 has reached a record 123
million bales, as output expanded in nearly all cotton-
producing countries except the United States. At the
same time, world consumption has fallen sharply—by 4
percent for the second consecutive season--due not only
to macroeconomic uncertainties, but also to substantial
shifts from cotton to polyester in textiles.

And perhaps most problematic for the 2012/13 projec-
tions, China’s government has responded by supporting
domestic prices well above world market-clearing levels,
in an effort to create buffer stocks for protection from
future price volatility. The China government-owned
reserve is expected to hold about one-fourth of world
stocks on July 31, 2012.

World production is projected to fall and consumption to
rise in 2012/13, but supply is still expected to exceed de-
mand, raising stocks further and pressuring prices. Early
season projections are inherently uncertain due to the dif-
ficulty of predicting market and weather developments.

However, for 2012/13, these uncertainties are exacer-
bated by the unknowns associated with the further ac-
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cumulation and/or release of reserve stocks by China.
Since China’s policies affecting the 2012/13 season have
not been announced, this paper assumes a continuation
of the current floor price, with reserve release as needed
to rotate stocks and provide adequate supplies to mills in
the pre-harvest periods of 2012 and 2013.

EXPERTS URGE VIETNAM GOVT TO

SUPPORT GARMENT INDUSTRY

The Vietnamese Government has been urged to support
the country’s textile and garment industry by providing tax
holidays, financial support and also by implementing poli-
cies to boost the sector’s growth.

Speaking at a seminar organized by the Financial Policies
and Strategy Institute and the Institute for Industry Policy
and Strategy, Ministry of Finance’s Duong Thi Nhi said the
Government should concentrate on textiles, garments and
other industries that enjoy several natural advantages, but
still are not in a very good state.

Citing an example, he said, textile and garment exports
from Vietnam were valued at USS 6.16 billion during the
initial six months of 2011, against which its imports, mainly
comprising of raw inputs and accessories were valued at
USS 5.76 billion. Thus, the industry’s net export value was
just USS 400 million.

Institute of Finance’s Dr. Nguyen Thi Lan said the Govern-
ment has created favourable atmosphere for investment
in six specified sectors, called support industries, by both
domestic as well as overseas investors.



tured Coating Company (manufacturer of sputter-
ing apparatus) and Middle East Bio-Researchers
(producer of ethylene adsorbents used to improve
the preservation of agricultural crops).

In addition, the lranian fabricated version of the
anticancer drug Doxorubicin HCI, which has been
proved to be effective in treatment of a wide spec-
trum of cancers, was put on display in Nanotech
2012.

Of other participating countries of the event men-
tion can be made of Belgium, Canada, Germany,
South Korea, Finland, Spain, Switzerland, Taiwan,
Czech Republic, Britain and the US.

Concurrently with the opening day of Nanotech
2012, Asian Nano Forum (ANF) members took the
opportunity to hold a meeting with the Iranian rep-
resentatives in attendance. Also, a seminar focus-
ing on Iran's capabilities and growth in nanotech-
nology is arranged to be delivered on the last day
of Nanotech 2012.

The Japan Nanotechnology Exhibition is marked
as the world's biggest and most prestigious exhibi-
tion in the field and has been held consecutively
for eleven years. The Islamic Republic of Iran is
currently attending this significant event abreast
other pioneering countries like the previous five
editions.

IRAN TO INCREASE OIL EXPORT

TO CHINA TO 500,000 BPD IN
2012

The National Iranian Oil Company (NIOC) has
reached an agreement with the International Unit-
ed Petroleum and Chemical Corporation (UNIPEC)
to increase oil exports to China to 500,000 barrels
per day (bpd).

The agreement with UNIPEC, indicates that a de-
cline in Iranian crude exports to China earlier this
year was due to a commercial dispute rather than
political reasons, Dow Jones Newswires reported.
According to the report, the deal is another sign

that China has no immediate plans to obey US
sanctions, which were toughened late last year to
increase pressure on lran over its peaceful nuclear
activities.

On the New Year's Eve, the US President Barack
Obama signed into law new sanctions which aim
to penalize other countries for dealing with Iran's
central bank and importing its crude oil.

The European Union also banned Iran oil imports
by its members on January 23.

Major Asian oil consumers, China, India, and South
Korea, along with Irag and Turkey have already
asked for waivers on US oil sanctions against Iran.
Although the terms of the new contract between
NIOC and UNIPEC have not been made public, last
year's contract was for 220,000 bpd of crude and
60,000 bpd of condensate from Iran's South Pars
gas field.

Iran's deputy oil minister headed a delegation to
China this week to negotiate a new crude supply
contract and other joint projects in oil, gas and pet-
rochemicals with Beijing.

The new agreement comes following those nego-
tiations and is expected to increase Iran's oil ship-
ments to China to above 500,000 barrels a day in
2012.

During a briefing in Washington on February 14,
China's Deputy Foreign Minister Cui Tiankai dis-
missed US-led sanctions on Iran to force the Islam-
ic Republic into freezing its peaceful nuclear pro-
gram, stressing that Beijing intends to pursue its
"legitimate economic interests" with Tehran.

The United States, Israel, and their allies accuse
Tehran of pursuing military objectives in its nuclear
program with Washington and Tel Aviv repeatedly
threatening Tehran with the "option" of a military
strike against its atomic facilities.

Iran argues that as a signatory to the Nuclear Non-
Proliferation Treaty and a member of the Interna-
tional Atomic Energy Agency, it has every right to
develop and acquire nuclear technology for peace-
ful purposes.
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Iran news

lran Textile News

IRAN'S FEAR OF HALTING SUPPLY
TO EUROPE SENDS PRICESUP

Crude oil futures rose on Friday, snapping a week
of losing streak, as a surprise surge in US jobs for
January added to recent signs of improving eco-
nomic growth and raised hopes for better oil de-
mand going forward.

Unemployment rate drops to near three-year low
implying that the US economy created jobs at the
fastest pace in nine months in January, Labor De-
partment data showed.

The positive economic outlook added to early gains
triggered by a warning from Iran that the country
would retaliate against the West for imposing sanc-
tions on the Islamic Republic over its nuclear pro-
gram.

However, prices were down for the week, pres-
sured by midweek inventory data which showed
a higher-than-expected rise in domestic oil stock-
piles and an unexpectedly large increase in gaso-
line inventories.

The situation in the Middle East remained in the
markets; key focus area.

The U.N. Security Council would meet this week-
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end to vote on a European-Arab draft resolution
endorsing an Arab League plan calling for Syrian
President Bashar al-Assad to give up power.

On the New York Mercantile Exchange, crude for
March delivery settled at US$97.84 a barrel, los-
ing US$7.72 week on week. Brent crude for March
rose USS4.08 2to settle at US$114.58 a barrel and
posted a 3.5% weekly rise.

IRAN PRESENTS TECHNOLOGI-
AT NANO-

CAL CAPABILITIES
TECH 2012 EXHIBITION

Japan Nanotechnology Exhibition, Nanotech 2012,
was inaugurated at Tokyo International Exhibitions
Center on February 15th with six companies from
the Islamic Republic of Iran actively participating in
the event, for the fifth consecutive year.

The mentioned Iranian participants are as follows:
Payamavaran Nanotechnology Fardanegar (manu-
facturer of nanomaterials synthesis equipment),
Fanavaran Nano-Meghyas (manufacturer of elec-
trospinning and elecrophoresis equipment), Nano-
technology System Corporation (NATSYCO) (manu-
facturer of STM and AFM microscopes), Iran Riff
Company (producer of nano paints), Nanostruc-
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lenger times and higher loads were pol
pertormed, The friction force was stable
m Lhese ey, thes mee sagmilicanl wear
phemomena oceuwmed. As inmicroiribom-
eder tesis, only minor laver destruction
occurs during 1esis of these eompisi-
tions, which does not imypair their probec-
tive fimctiom.

Topoaraphy of wear traces after yarn

lensinner lesis

Topearaphy of prins on polvester film
ulier yurm fensioner tests 5 shown in Fig-
wre 18,

The wear irace 15 visible in the Torm ol a
dark siripe along the vam travel dircction
imd = sl pronanced on the unmisdi-
fled paint peint. The sddition of S6C with-
out dispersion enhancement results in o
somewhal less distimel trace, and almost
no visible dostruction is secen in prints
with uhirasonithcated 50 namoparticles,

It should be alse noted that pyrometric
mesnsurements carmied ool during the lests
indicated no temperstare increase at the
friction point. The vam temperaiure was
18 “C, enher befiore or afler the frictson
pint. The sample surface temperature
nlse remmned constant, Given that inoreasl
vam tenswaers vam i4 forced mio rams-

versal movernents on the bag surface, this
allmas to expect that the tempemture in-
crease may be well within the layer heat
resislamce limil in [hese applicalions.

M Summary and conclusions

A movel antiwear proteclive layer has
heen designed in the foem ol a disoon-
tinuous pattem of regularly spaced epoxy
nanocomposite islands  of mcrometer
rangre sire. Very ettective nanofiller dis-
persion in paint was achicved by apply-
ing high power densily ullrasomilicalion
using the selvem procedure. The addition
af SrC namaofilber, 10 concentrlsms rang-
ing firom 1.0% wi, 0 3% wi. strongly in-
fluenees wear properties of the nanocom-
posite Lavers investgated, FEfPective an-
tiwear pratection of model substrates by
these ranmommposies wias demaonsicaled
under laboratory test conditions. The best
anlpwcar properlics wens observed o the
1. 8% wit, 510 shore, which was turther
confirmed in the high load experiments

amcl 1 i el workimss enviromment.
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Fignre 1. Friction cogfficient of o 2.0% wi. 310 coritaroes lever
primfed e silicor warty, vermor fhe fest finne.

obtoined in thess tests are shown in Fig-
wre 12, The longest time 10 reach a pla-
teawn was obtained for the 1LE % wil SiC
composition, shown scpasately in Fig-
mre 13, which composation was chosen
fior further, high loud testing mvolving
the Ball-on-Thsk tnbometer amd |.':-|.|'|-|:ri-
ments in application conditions, wsing
the yarm tensioner.

Topography of wear iraces aflter
micralrilimeler lesis

To fusther evaluape the wear of nano-
compixsile layers, the wpography of wesr
races was in\':srignh:ﬂ ||5ing n:lll:lril:ﬂ| and

L iiihs
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Figure 14 Toprgraply af the wear race
frard 8 % wir, S prinred comiimuous fay-
er aifter @ mnlcroreiborrerer fest, al aprkeal
acraecopy, b AFW hlow-ip of the area
svlegred {4 )

Figure I3, Friction cogficient of & 1.5% wi 580 comtinmors lover

prited o sifican wafen, versns e fond tive

atomic fiorce microscopy. In Figere 14,
the wear trace m o 1B wi. 51l primied
contineeus layer after a microtribonyeter
test is shown, The total laver thickness is
apprisx. 10 pmi, ns measured with opdi-
cal mierescopy. Figure [4.a shows tha
although the oubmess layer was remaved
during the test, the continuity of the layer
= preservedl. In other words, even himegh
soamhe wear oocrs during the west, the layv-
er fully maintains its prodective ability.

Partial wear is alse shown in Figurs 15
{for [.8% SiC wi nanoc omposite
prinfed patlemsk I con be seen thal the
manoomposile “islands” wmderzo seme
plastic deformation but remain attached
to the substrate, which demonstrates their
gistre] alhesion to the substrbe.

Topography of wear traces in 1L.HY
Sl compasites after ball-on-disk tests
Ball-on-disk tests were performed on
prinied paiterns of the 1.8% 5iC com-
pisiles 10 evaluae thenr wear behaviour
and wogography of wear traces afler wear
tesis in the newten scale. A comparison
wits alse mande bebween composites pre-
pared using high power ulirsonification
and those prepared without dispersion
enhancemnent. Incressigs londs ond test
times were emploved uatl layer disoup-
tion was sccn in the topography cxami-
nation, except for samples which did not
ressch thal poinl umder masonable e
comsditions.

Frints o immddilied paml om polvester
filim, shown in Figere 16, survive under
8 load of 2 W for up to 30 minues. The
additien of 1.8% wi. 5iC with no disper-
siom emhancement dos nol significant ly
change the layer wear resistance (Figure
I,

The application of high power density
ulirasonification. howewver, changes the
situation significanily — the print remains
imtact for elmim uder a load of 28 (oo
shwowm here). The first wear races are
anly wisthle after 1 min under o hoad of
M, and even after 3lbmin under such n
load the potiern is still present on the sub-
strate surface (Figwre I'Wa and 17.0).

It is iporiant to note that te leads ap-
phieel i these tests Tar exceed loads tha
will act om hag walls o yam tensioner
npplicaﬁnns. Therefore, tests mplwing

AAR

Figare 15, Tapagrapty af e .8 % wi Sl
printed poaftern, after @ adcrdrifometor

PEST.

Flgure 16, Toposraphy of o peivr print on
palvesier filw aifer e boll-on-dist st g~
dar Jimin wreker o Sl of 2N
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wherein the screen with mo patlem was
w=cd, as described in the subchapoer 'Silk
sereen printing” Bamscomiposiles comimn-
ing SiC particles in the range of 1 - 3%
wi. were printed on silicon wafiers and
polvester filma, The film surfaces were
investigated using an optical micrescope
and AFM. Compared o dip coated lay-
ers, sHme more particle agarepation oc-
curs in the prmied layers, as can be seen
in Figures § and 9. This can be attributed
tor shear forces resulting from pressing
the compasive throwgh the sercen mesh
during prmting. Mevertheless, the dis-
persion 15 sl exiremely satisfaciony in
these composites.

Compuosite optimisation

A series of bormory scale wear and [ie-
tion tests under loads in the millinewton
senbe were performed o relnte the wear
propertics of the composites to their conm-

wifh 2%0 il SRL

pusition amd toselect o compesite with the
biest wwear pesistance — for further, more
severe, application related testing, Most
tesis were periormed omprimied contmu-
ous lavers. Lin the case of printed pamens,
the resulis were more difficult 1o interpret
clure by the layer discomiinuity interfering
wilh the frction foeee resdoul. The ess
were performed primarily b nvestigatle
wear trnce topopmphy,

In the experiment, the friction force vee-
sus fime and sample displacement was
woguired. Iovperimentnl reciomils were stis
tstically elaborated. excluding exireme
data. to calculate the friction cocfficients
for ewch up aned dossm cvele, Flots of the
frictsn coefficient versus the overall test
time, equivalent w the number of cyeles,
arg shown in Fignree 18, for the different
510 conlents. For comparsan, plots for
unfilled paing peints are alse shown, As

Figiore ¥ Firose corlras! mage of ihe primted conlimeses fnvers

the weur of the sumple surface progress-
es, moee debris is peoduced. manifested
b the increase in the friction coefficient.
The important feature on these plots s
that the tieee of reaching a plateay indi-
cates the wear resistance of the sample.

The wear reststance of the paint &= not af-
fecied by the addition of up o 1.3% wi.
of 5iC nonoparticles, but it sipnificanthy
incremaes ab 20 wi: however, 1t de-
creases again with a further increase in
the SiC content, A separate plot for the
cimpsanm with the best anwear proes
erties 15 provided in Figare IT for clarin.

In arder e precisely determine the com-
position for which the best wear resis-
lance ks achieved, a series of lests were
pertormed on composites with a nor-
ronwed S0 content range o 1.6-2 4% wi.
The friction cocfficient versus time plots
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Floare 3 ars wingding fesiing rio. ) aver-
aff e, b varen fensionor with sew glastic
RTINS FVATEM.

techinology, Radoam, Poland |4, 5] The
device consists of a contrel and a pesting
hlock. The contrel Mook 15 a COMpUtEr-
based unit, with four channels of data
acquisition, compurterized motor control-
lers Lor miohion m the x and ye-direcisms,
and a system of normal load application.
The micrinbomeler cin provide lineir
medbon with a speed ranging from 2w
20060 pmy's. A nommal load, which can be
applicd during lrictional 1=is, covers the
range of | — 1000 mM,

Tests were run under & load of 450 mM, =t
raom lemmperalure. The counlerpan iaed
was a sicel ball with a diameter of 1 mm,
maving up and down im 1 cycles al
a velocity of 2 mm's, or a distancs of
T mmi, At least three nuns wene performed
for each %10 concentration myvestigated.

Wigh lowd and *real life” fesis
am The selecied CDII[.'III'&“!‘

Wiear and frictiomn fests in fie Rewioer
seale

Wenr tests of contineoas Lavers amd pai-
terns in Hee Mewiton range of loads were
performed using a ball-on-disk ribom-
eler [misdel T-107 [4], made by the Insn-
tuie for Terotechnology, Radom, Poland.
Mlepsurements were cormied ok -.'I|.||'ir|_|:l_
fricteonal comtact croatsd by a rolsting
dizk with & =amplz on it, and a ball press-

ing insd ik The samples were laped us
the disk. The disk and ball were made of
sleel, Tests were mn uncler loeuds ol 1 M,
2 M and 5 M, ai room temperature; test
Inmies weere 60 %, AN s, TR 5 ad 36080 5.
The sliding speed was 0.01lm's. Belore
mndd abter ench test, the ball ond the disk
wizre washed with chlorofionm te removie
any wenr products. Aler the tests, the
samples were collected for cvaluation of
W frees,

Yarm tensioner

Laboratory tests conditsons are far from
those present inthe application envirom-
ment of texile machines
part is steel not yam, the magnitude and
dynamics of the load are also signiflean-
Iv different. Additional tests were, there-
fore, condwcted on selected nanoeomprs-
ites, utilising a real yarn iensioner sequp
[, 7], emhanced with several control amd
acquisition features allowing to precisely
mmibir yarm lersaon dynamics. The yam
winding testing apparatus, shown in Fig-
mre 5, was developed al the Inshbule los

lerotechnology, Radom, Poland.

the couser-

The composile prinis on U polyesier
film substrate were glued o an elasboe-
merie bag filled with a non-Mewionian
fiwid nnd ploced in the tensiomer. The
teats wore conducted uder the follow-
ing comditions: a yam tenswon of 60 cM,
a varn travel velociny of 1MKm/min, amd
a test fime of 3 min, After the tests, the
samples were collecied for evaluation of
WEAT RGeS,

AMicroscapy

[hspersion %10 particles mthe pami ma-
triz were evalusted by means of atomic
ferce milctscopy [AFM), with a NT-
MDT Solver svstem, operating in the t=ap-
pamg mascle, usima the 5405800 tips., Plasma
etching was applied for 5 minutes before
the messurements to expse 5100 pariclkes
near the surface,

Wear traces om the surfaces of the samphes
aller the wear amd ITciion 1eEsks were e
vesligaled using an oplical microscope.

B Results

Investigation of dispersion

S dispersion fn cofiinuo s
nanecmmprsite lners

The deposition of contiuows layers on
mide] subsirates using the dip coating
technegue allowed w oblain (al, soootl
laver surtnces, suitable for atomic force

Figere 6. 5N naonpsreiicles in coniian-
ous fvers confaining 32w SIC Jip
codred on podvester Tlms o) ogrograpdy;
Fif PIRTST CniTTst

Figure 7 Distribation of monepariioles
ey e cross-sendion,

microscopy. AFM was used for investi-
watiom of 5107 dispersion in the mntrix.
The efMectiveness of the ulirsonification
procedun: applied was thus evaluated
in cormparizon with composite prepara-
tiom with no dispersion enhancement, As
shown e Figaee &, high power densily
ultrasonification proved o be very effi-
cienl in deagglomersiing and dispersing
SiC in the paint. Separate nonoparticles
onn he seen hlﬂnnt:\:n-;u,msl:. distribrted,
thedr height being of abaut 1 .

Topography af printed comiinuous fayers
Tiv evalue the miluence of the printing
process on 510 dispersion, conlinsms
nanacompasite layers werne also prepared
using the silk screen printing method,




Figrre X Silk seveon privding with no fodtern
applicd, wsed in shis wark for printieg

COICIRLGILT .I'l.lll.i'l't

Floure F. Famern o e soreer, made of

vl mesl of the med, sed i tiis work
JOF B TRNTD Ronoarliiaons Siera.
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Frgure 4, Comparizon of Si2es of e ramo-
comprsite parllerm and o dvpiced v al 2%
wi. S0 penrern, prinied on polvester i
bk yarerr sl and e s menzaificadion.

udiding n hanfener. Three experimental
routes then followed: S0 mvestigatson
of the dispersion in the paint, composi-
ticon |:|-|'|Iirni5||ri-:_u'| el hifl_h lowd amel freal
life" Lests om the composile selected. In
the first rouie, silicon wafers and poly-
cster films ware dip-conted with nano-

compasile conbmuows ayers Lo ahLain
samples for the investipation of the SiC
depersiom in the matrx. In the secoml
route, silk sereen printing of nanocom-
posibe continueus  Tnvers and  patberns
onter Mzl subatrates was performsed o
investipate and optimise the influence of
the 510 concentration m the compaosite
on its topography and wear properties in
luboratory conditsons, Mawre senveme wear
tesis corresponding to application condi-
tins were performed on the optimissd
compasite in the thied steg.

Preparation of SiC dispersions

For the imitial evaluation of the disper-
s, S0 manopowder wias manuoally
mixed with the lacquer and hardener,
with no additional dispersion enhance-
ment, to obdain composites with an SiC
content of 2% wi, For extemded shdies
of the dispersion and for mechanical
experiments, ubtrasonificotion was  op-
plicd 10 enhance the dispersion ol SiC
in the mairie, The 5iC nanopewder was
desgrebormerated ond distribusted in tetra

hvdrofurans solution of the paint using
i Hhelscher LIF2005 ph power den-
ity ultrasonic processor, operating &t an
evaistic power density of 80 Wiom!, SiC
degggboneration  was  initally  carried
out in pure solvent with some detergens,
then portions of the painl wens suhse-
quently added. The whele process took
30 minuites and Gl mimses in the case of
samples preparcd for dip coating and silk

sCresn printing, respectively,

Adequate coaling of the mixtures was pro-
vided during whirasonification @ avoid
solvent beiling. After ulirasonification,
tetrabydroturame was evaporated m o o

tary evapaorator and the hardener was sdd-
el in the mmsiure i obdnin an approprinte
vesseaity for prinfing. The SiC concentra-
tion in the resulting composite was 3%
wi. in samples prepared for dip coating.
For silk screen prinding, two baiches of
sumples were prepared, with an 56 con-
tenit of | - 3% wi. for preliminary wear
nmel friction tests and 1.5 = 2,4% wt, for
fine tuning the composites on the basis of
wear and friction fests results

Dip coating

o facilnste investigation of SiC disper-
sk in paint, continues nEnocHnposite
lavers weredeposited om msdel subsirales:
silicon wafers and polyester films, by
mezins of the dip coating procedure, Prior
o wse, lhe substrates were cleaned with
mezthyl alechol, after which bow tempern-

ture RF plasana trestment was apphied e
10 minutes to furiher clean the substrate
surfisces, All namocomposite livers were
deposited under the same conditions,
using & coating speed of 25 mmdmin, at
o lemperalure, Belerence samples ol
pure painl were also prepared. To achieve
full |.:n:|s=.||nl:1n_|:l_ of the matrix, the sam-
es were heatod w60 “C and maintasmed
at that temperaturs for 24 h

Sk screen printing

Im the silk screen printimg procedore, o
pattem created on a sercen s reproduced
an n ;irtace by pr:-ssinf! pai11r with &
squeegee Uwrough the sereen against a
substrate [3]. The screen is made of a net
stretched on a Irame, amd the pallern s
spplicd by photochemically  covering
selected parts of the screen, The screens
wsed in this research are shoan in Fig-
mre 2. Such screens with no pattem ap-
pied were used mothas research o print
continuows lavers for wear and frietion
tests in the millinewton scale. The paktermn
designed Tor the screens consted of reg-
ularly spaced rectangles of 1 = 400 pm,

s seen m Fipnre 3,

As stnted nbove, twa batches of compaos-
ites were wsed for silk sereen printing:
| - 3% wi and |6 - 2.4% wit. The pattern
wits very precrely repriluced on suhe
strate laycrs by paiming nanooomposie
cuboids of T = 400 = 1} pmy, a5 can be
Az i Frgare S

The mullerm spacmg was dense eniough W
cnsure the smeeth transport of vam on
top ot the layer [ Fipure 4.8 ), nd the same
e peceiding enough room foe layver de-
formation.

Wear and friction fests in microscale

Investignims the antiwesr properiies of
the nancoomposite materials developed,
trictiomal fests in the millinewiom scale
were performed with contimeous layers
printed on mode| substrates. as described
abowve. The prmcipal goal o hese ex-
periments was to cvaluate the properiics
of nanocomposite material itself ot not
the patlem, therelore continuous layers
wiere used instend of potierns to elimi-
mide any gpeometrical effecls that mighi
irterfere with the friction force readowt.
The !;.ampli:n wene trichonally tested om
a reciprocating hall-on-flal machine, de-
veloped by the Depanment of Chemical
Technadopy and Envimanmental Prodec-
tien, University of Lode and ihe Tribol-
agy Depontment of the Institute for Tere-

Apr2012m 2




S
SE—

’M

1 NASSAJI EMROUZ, NO.117

Grzegorz Celichowski,
Michal Cichomski
Maciej Psarski,
*Marek Wisniewski,

Uniwaraity of Lodz,

Dapartmensd of Chemical Technakgy
and Environmamal Frofechon

ul. Pomansks 16D, 20236 Ladd, Potasd
E-meail: e Bunilodepl
igunilodz ol

Institute for Surstainable Tec e,
Mational Research | \

Aadom, Folasd
[E-mail: marek wisnerwso a3, miom.pl
s EraEn oz pl

g
n

%,
press
release

v

B Introduction

The dvnamics of vam tension is a cre-
cial factor in many lextile processes,
determiming both the process etheiency
and quality of fabrics. It influcnces the
lenclemey ol yam o hreak, paricularly
at high vam spesds. Yam vibrations also
resull in fabric inbomoganities and thus
in its lower quality,

Curmently, texhle mischines do not pro-
vide effective solutiens for dumiping wam
vibrations. 11 s been demonstieated [1)
that the best resulis can be ob<ained by
singly runneieg vam between Goger pads.
Therefore, it has been propased o huild
a dumping element, mimicking huwman
lirgper pals, The tcles of sich an element,
consisting of a non-Newtonian medium
contained in an elastic bag, is illsorated
in Figure 1,

This elasiic element woubd press yam
against the metal plate of a tensioner, pro-
viding the stable yam tension desined.

Elastic Yarn Tensioner
with a Noncontinuous Antiwear
Nanocomposite Pattern

Abstract

Comtiramuy ford prestective fapers on sof aihstralfes working maser olostic deformation
conditionT are prone to wecontroiiod cracking ond deiaching from the sabsirmle diring
tencling avd siraining. tmpdememtention of & roncortimaoes foard pottern deposifed o de
surfoee enfenvs sirch am amffwear laver o frewly doforor with the subsirade. The fdea way
alemmayirated for pedteray mooe of resmeloety spoced, mricrmmeer renge size manncampvile
istarety. The momcomparite weea convinted of an epoxy rexie modric ared sxperhard silfoor
ook rurpariicley as @ reimforcing compeacel. Good divpersion of aoaoparticies in
the matrix war verificd by means af séomic force microscame Tive simifacanr improvement
i weur resivance was meeered sncier an apyslied fooed B Sve aiflimewiar remgpe aceiegr
& cnsfon-made microfrhometer ard ir the rewlon renge reing boll-on-ick apporoiue.
Such o system can e appdied i fextile macfines s oluslic pern fenvinTers for aanping
the tomyimaineg conponent of whrations, fargely iphcencing Se geality of fhe fabric
ahtared

Key worids: yarr fersioner, nanocompesiie, aamaparficies, palymer sehrrate, stk priving,

trthraligne fewiy,

lakmmg mio consideration the hagh yam
spocds and impurities present on its sur-
face, the high wear resetance of the exter-
nal bag wall surtace is essential. The goal
of the rescarch prosentod e Uiis paper i3
b design an test the iben of an antiwear
protective layer for a soft, clastic bag, in
the fiarm aof w thin nanecoempesile Lyer,
consisting of a hard epoxy resin matrix
and superbard silcom carbade nanopar-
ticles s reinforcing components. It is
nnporiant e sode, however, that during
bending and straming, tvpical for target
application conditions. such a hard con-
timms layer woubd easily produce mul-
tipke cracks and evemually detach from

Lhe elasic subsirsle.

W propuose Lo address this 1ssee by ap-
plving a well-defined noncontinuous
hard pattern on the surfsce in the fiest
place. Such & protective layer wall be able
to frecly deform with the substrate and,
il well adherma 1o the surfiooe, =hould
provide pood resisiance o detaching.
M Layer diposition lechnigue chisim in
this work is silk screen printing. a precise
method for applying pattems to the sur-
face, Angther method of deprsition was
dip coating; the results obtained with this
lechmiouee, less promising than Uthe pres-
ent omes, have been described in an an-
vther work [2].

W Experimental
Materials

Commercial epoxy pand for silk screen
printing, a mixture of Apalle C63 lac-
quer and glossy hardener Apolbe O, was

wseld as the matris matenal. This pamil
was chosen for its rheological propertics,
ucegpaate Tor =ilk screen printing, gosd
chemical resistano: and surface adbesion.
The nancfiller used was superhard spher-
el silicon carbide (50, with a purily
of 97% and average size of 20 - 30 nm,

The idea of a nonconfinuous protective
layer was applied and tested om maode|
substrates: single ervsial silicon wafers
und commercial polyester high tempera-
ture filmn.

Crutline of the experimental procedure
“"J:lm'ﬂ.:|1|np|'-:~.'ilﬂ were ohimed by disg-
persing SiC powder in paint before

) Lo

b)

LU T T

-y

Figaure 1 fupa of the dumping element in o
VT feaviorasr o) Eemsioemer; B ido-up e
riciion peximt i a) crosyesection: 1 - mefal
Plimies, X—yar, 3 — proJeciive, weor resivirl
demver, 4 — bag wali, 5 — dumping meaivm,
6 — hop cowlairing the mon-Newioniar
friat.




